The objective of this study is to find out if the variables state-anxiety, trait-anxiety, positive-affect, negative-affect, alexithymia, and adaptive (personal and interpersonal) resources can predict emotional maladjustment in infertile people, taking into account the potentially moderating role of gender. Variables psicológicas predictoras del desajuste emocional en personas infértiles: análisis del papel modulador del sexo r e s u m e n El objeto del estudio es determinar si las variables ansiedad-estado, ansiedad-rasgo, afecto positivo, afecto negativo, alexitimia y recursos adaptativos (personales e interpersonales) pueden predecir el desajuste emocional en personas infértiles, analizando el posible papel modulador del sexo en dicho desajuste. Participaron en el estudio 101 personas con un diagnóstico de infertilidad (51 hombres y 50 mujeres) que respondieron a una batería de pruebas psicológicas (DERA, Cuestionario de Desajuste Emocional y Recursos Adaptativos en Infertilidad, Inventario de Ansiedad Estado-Rasgo [STAI], PANAS, Escala de Afectos Positivos y Negativos y TAS-20 [Escala de Alexitimia de Toronto]). Los efectos moduladores, parciales y de interacción de las variables se analizaron mediante un análisis de regresión de orden jerárquico. El modelo resultante explica el 71.1% de la varianza total, constituyendo el sexo una importante variable moduladora, mientras las variables ansiedad-rasgo, ansiedad-estado, afecto negativo y bajos recursos interpersonales actúan como importantes predictores del desajuste emocional en personas infértiles. Los resultados pueden ayudar en la elección de apoyos y tratamientos psicológicos y adecuados para alcanzar el ajuste emocional en hombres y mujeres infértiles. 
A year of failed attempts is the criterion for requesting diagnostic tests, but most couples come to assisted reproduction units after trying much longer and so the interval is considered by Moreno-Rosset, Antequera, Jenaro, and Gómez (2009) as a stressful life event that makes infertility an anxious process that increases as months pass without achieving the desired child and which affects different areas (social, work, family, etc.) of women, men, and couples.
Medicine and Reproductive Biology have focused on developing assisted reproductive technology (ART) to achieve pregnancy in inThe World Health Organization considers infertility, the inability of a couple to conceive children, a chronic disease. This disease does not usually manifest physical symptoms. Generally, it is detected after several months of regular intercourse without achieving pregnancy. fertile people. Louise Joy Brown was the first person born in the UK through IVF in 1978. In Spain, Victoria Anna was the first in 1984 and during this period investigation focused on the physiological and biological aspects of people who could not achieve pregnancy by natural means.
Later, together with the medical aspects, infertility has been studied by Reproductive Psychology, which evaluates and treats the emotional pain caused by this disease without physical symptoms but with clear signs such as the appearance of menstruation as an indication of no pregnancy. All processes related to the reproductive cycle, although natural, can lead to significant emotional alterations such as PMS or postpartum depression, among others. As indicated by Nereu, Neves, and Casado (2013) , the stages a pregnant woman passes through constitute a kind of emotional 'merry go round", but when she does not become pregnant the suffering increases, turning into a "roller coaster". Perhaps for these reasons the International Federation of Gynecology and Obstetrics (FIGO) defines infertility as the "disease" that afflicts people who do not get pregnant after a year of regular sexual relations.
Looking back on the psychological study of infertility, we see an evolution of the focus of interest coupled to the models and psychological schools that have developed. So, the psychological causes of infertility have been sought from psychoanalytic approaches in the beginning (Feder, 1980; Goldschmidt & Jürgensen, 1985) . Later, the perspective widens, analyzing the effects and consequences that infertility and assisted reproduction treatments cause (Eugster & Vingerhoets, 1999) . Furthermore, not taking men into account has been criticized since most studies initially focused on women as females undergo the most painful part of the ART treatments (Greil, 1997) . This author in his literature review also highlights the need to apply methodology and assessment tools that are suitable and specific to the field.
Classically, the main variables studied have been anxiety and depression without finding conclusive results in many cases (Verhaak et al., 2007) . Antequera, Moreno-Rosset, Jenaro, & Ávila-Espada (2008) provide a review of emotional changes before an infertility diagnosis, during treatment, and during pregnancy and parenting, highlighting the need to differentiate between emotional maladjustment and psychopathological alteration in infertile people in order to detect those couples that are vulnerable to developing psychopathology.
The new approaches on health and prevention investigate variables such as distress or emotional discomfort as well as emotional imbalance, which, not being clinical measures, become psychopathology risk indicators for people undergoing stressful processes. This is true in chronic diseases such as cancer, in which emotional distress has been studied (Hernández & Cruzado, 2013) or in infertility that, although not affecting individuals' survival, shows parallelism with the processes of cancer patients. One third of infertile people studied by Van Dongen, Kremer, Van Sluisveld, Verhaak, and Nelen (2012) are at risk of emotional maladjustment before the start of ART treatments. El Kissi et al. (2014) found greater emotional maladjustment, emotional disturbances, and worse quality of life in infertile couples compared to general population. Also, variables such as coping strategies and alexithymia were analyzed with an interest in their relationship with the emotional distress experienced in infertility (Phillips, Elander, & Montague, 2014; Shi, Wu, & Zhu, 2006) .
Another perspective on the rise more recently is Positive Psychology, which proposes wellbeing, strengths, and resource variables to help manage the psychological distress. How positive and negative affects interact with biological variables such as the number of transferred oocytes and term pregnancies has been studied, as well as stress and anxiety (Coughlan, Walters & Ledger, 2014; Mahajan et al., 2010; Schalet, Cook, Choi, & Cella, 2014) . Resilience and post-traumatic growth, suggesting that there is a strengthening of the welfare of the couple and the individual by overcoming the difficulty faced by infertile couples, have also been studied (Hermann et al., 2011; Yu et al., 2014) .
In short, a significant evolution in the study of psychological factors in infertility can be seen. In addition to the evaluation of the clinical aspects, such as anxiety and depression, the protective variables of couple wellbeing were added and hence the present study can be considered part of a holistic view of the emotional health of infertility that includes clinical and non-clinical variables, with the aim of detecting prodromal symptoms to alert of possible subsequent psychopathological problems.
The aim of this study was to determine whether state-anxiety, trait-anxiety, positive-affect, negative-affect, alexithymia, and adaptive (personal and interpersonal) resources can predict emotional maladjustment in infertile people. In addition, gender is analyzed as a possible moderating effect on the analysis of the prediction.
Method Participants
The sample consisted of 101 participants with infertility problems, 51 males and 50 females, who attended a private assisted reproduction unit in Zaragoza, Spain, asking for assisted reproduction treatment. One female participant was not included in the study due to a mistake when completing the questionnaire. The mean age for the male group is 35.88 years (SD = 4.37), minimum 27 and maximum 47, and the mean age for the female group is 34.42 (SD = 4.37), minimum 25 and maximum 44. Both groups are homogeneous in terms of educational level (χ 2 = 1.719, p = .787). All participants were required: a) to be legally married or living with a partner in a heterosexual relationship; b) be over 18; c) be intelligent enough to understand the questionnaires; and d) have no major medical or psychological problems.
Procedure
Infertile couples who consulted the Assisted Reproduction Unit for treatment of their infertility were informed about the research and asked to collaborate in it. The couples that agreed to participate signed the corresponding consent form and became part of the study's sample group. In general terms, people invited to participate voluntarily did so. Only those couples who had time problems turned down the offer. The selection of the sample was carried out over six months. The instruments for psychological assessment were individually completed by each member of the couple in the clinic. This procedure (in situ and each one independently) avoided any possible assessment bias. The study had been previously approved by the Healthcare Ethics Committee of the Center for Assisted Reproduction.
Measures
Participants were assessed by means of the following instruments:
- Watson, Clark, & Tellegen, 1988) , Spanish adaptation by Sandín et al., (1999) . This scale consists of 20 items. It measures affect in two independent non-correlated dimensions. The positive affect reflects the extent to which someone feels enthusiastic, active, alert, energetic, and with pleasant participation. The negative affect shows a general dimension of subjective ill-being and unpleasant participation, including a variety of aversive emotional states, such as annoyance, anger, blame, fear, and nervousness. Cronbach's alpha coefficients for the Spanish version used in this study are .89 for the positive affect scale and .91 for the negative affect scale for males and .87 for the positive affect scale and .89 for the negative affect scale for females (Sandín et al., 1999 (TAS-20; , Spanish adaptation by Martínez-Sánchez (1996) . The TAS-20 is a 20-item self-report measure, which measures the degree of alexithymia. It consists of three factors: difficulty identifying feelings and distinguishing physiological sensations that accompany emotional arousal, difficulty describing feelings and pattern of externally oriented thinking. This adaptation has an internal consistency of .78 and a test-retest reliability of .71. Of the various techniques used for the assessment of alexithymia, the TAS-20 is the most frequently used because its outstanding psychometric properties Martínez-Sánchez & Ortiz, 2000) . The stability and replicability of the factorial structure has been confirmed in both clinical and non-clinical samples.
Data Analysis
First, descriptive analysis and t-test analysis for independent samples were performed to observe possible differences in study variables between men and women. Analysis of correlations between emotional maladjustment and the remaining variables using the Pearson's correlation coefficient were also carried out.
Finally, partial and interactive effects of the variables were analyzed using a multiple regression analysis with hierarchical order of inclusion. The model was analyzed using participants' gender as potentially moderating variable in step 1. The main predictors of emotional maladjustment (state-anxiety, trait-anxiety, positive-affect, negative-affect, alexithymia, personal resources, interpersonal resources, and adaptive resources) were included in step 2. Interactions between gender and the main predictor variables were analyzed in step 3.
Statistical significance was set at a confidence interval of 95% and p < .05 as the criterion. Analyses were performed using SPSS v. 19 for Windows. Table 1 shows the means and standard deviations of the study variables. It can be seen that women tend to have higher scores on all variables except for positive-affect, where men scored higher. These differences are significant in the case of the variables emotional maladjustment, t(99) = -3.617, p = .000, state anxiety, t(86.02) = -4.249, p = .000, trait anxiety, t(75.45) = -5.479, p = .000, negative affect, t(87.67) = -4.402, p = .000, and positive affect, t(99) = 1.931, p = .050.
Results

Previous Analysis
With the aim to explore the relationship between the emotional maladjustment variable and the other variables, two correlation analysis based on participants' gender were performed. The results are shown in Table 2 . Note. The assumption of homogeneity of variances was verified using the Levene's test; adjustments were made to the degrees of freedom in case of violation. *p < .05, **p < .01
For men, there are significant positive correlations between emotional maladjustment and state anxiety (.577, p = .000), trait anxiety (.638, p = .000), negative affect (.606, p =.000) and alexithymia (.332, p = .017) and significant negative correlations between emotional maladjustment and interpersonal resources (-.508, p = .000) and adaptive resources (-.407, p = .000). As for women, significant positive correlations were found between emotional maladjustment and state anxiety (.658, p = .000), trait anxiety (.812, p = .000), negative affect (.725, p = .000), and alexithymia (.650, p = .000) and significant negative correlations between emotional maladjustment and positive affect (-.499, p = .000) and interpersonal resources (-.427, p = .002).
Predictive Analysis: Moderating, Partial and Conditioned Effects
Partial and interactive effects of the variables were analyzed using a multiple regression analysis with hierarchical order of inclusion. The model was analyzed using participants' gender as a potentially modulating variable in step 1. The main predictors of emotional maladjustment were included in step 2 and interactions between gender and the main variable predictors were analyzed in step 3. This model explained 71.7% of the variance in psychological maladjustment in infertile people.
As shown in Table 3 , step 1 indicates a significant effect of the variable gender (β = .343, p = .000). This moderating variable explained 11.8% of the variance in emotional maladjustment in infertile people.
Results in step 2 show that state anxiety (β = .173, p = .045), trait anxiety (β = .396, p = .000), negative affect (β = .237, p = .016), and interpersonal resources (β = -.173, p = .013) all contributed significantly to emotional maladjustment. Collectively, these variables explained an additional 57.9% of the variance in emotional maladjustment in infertile people. Finally, results of analyses in step 3 indicate that the interactions between gender and predictor variables increase the overall variance explained by the model by 2%. However, there is no significant concrete interaction effect.
Figures 1 and 2 graphically show the results of the hierarchical regression analysis predicting emotional maladjustment from typi- cal scores obtained from the variables trait anxiety, state anxiety, negative affect, and interpersonal resources for infertile men and women, respectively.
Discussion
In previous work we have found that infertile women in the study sample had a higher level of emotional maladjustment and negative affect, while men had higher positive affect (Del Castillo, Moreno-Rosset, Martín, & Ramírez-Uclés, 2009 ). We also found that women experience higher levels of state and trait anxiety (Moreno-Rosset, Del Castillo, Ramírez-Uclés, & Martín, 2011) . In this paper we propose to establish a predictive model of emotional maladjustment in infertility and know the potentially moderating role of gender in order to help design support and psychological interventions targeting women and men at first contact with Assisted Human Reproduction Units.
The results obtained from regression analysis lead us to conclude that gender acts as a moderating variable with partial effects from trait anxiety, to a larger extent, followed by negative affect, state anxiety and low interpersonal resources in explaining emotional maladjustment in infertile people.
The moderating effect of the variable gender suggests that infertile women have higher risk of emotional maladjustment. Therefore, being a female can predispose to suffer emotional maladjustment, which is in agreement with studies such as Huppelschoten et al. (2013) that found that 63.8% of infertile females and 45.6% of infertile males had, at least, one risk factor for developing emotional maladjustment. It is no coincidence that most infertility literature is focused on women, since they are who receive medical treatment and are most likely to develop emotional disorders during assisted reproduction treatment (Chiaffarino et al., 2011; Culley, Hudson, & Lohan, 2013) .
Regarding the psychological variables evaluated, trait anxiety has a greater predictor effect. Psychological factors, such as trait-anxiety and depression, have proved to be predictors of quality of life in chronic diseases such as diabetes mellitus type 1 (Machado, Anarte, & Ruiz de Adana, 2010) , so it is shown that people with chronic levels of activation are emotionally vulnerable when faced with diseases that compromise physical and reproductive health, especially in infertile women.
In the analyzed regression model it can be seen how negative affect and state-anxiety are also actively involved in predicting emotional maladjustment in the early stages of diagnosis and treatment of infertility. Thus, emotions that make up negative affect such as anger, guilt, fear, and nervousness, may be a risk factor for emotional maladjustment if the most suitable care and management are not received. Similar results are reported by Pápay, Rigó, and Nagybányai (2013) who, in a multiple regression analysis, found that it is negative affect and avoidant coping which positively predict the distress or emotional discomfort associated with infertility.
Also, note that low interpersonal resources predict emotional maladjustment in this study's sample, a fact in agreement with abundant literature in different areas of health and that also support its protective effect (Barrón, 1996; Östberg & Lennartsson, 2007) . In the case of infertility, the couple may be the first and closest social support, as reflected in marital satisfaction (Darwiche et al., 2013) , although it is important that it is not the only interpersonal resource. Mahajan et al. (2009) found that interpersonal resources accounted for 28.4% of the variance of the adjustment to infertility, satisfaction of the couple being among them.
As for the variable alexithymia, despite maintaining a clear positive correlation with emotional maladjustment, it is not predictive as it is the maladjustment itself that triggers the alexithymia found in infertility (Conrad, Schilling, Langenbuch, Haidl, & Liedtke, 2001; Shi et al., 2006) . In fact, alexithymia is proposed as a defense for suffering, which at first can reduce it while ultimately creating different psychosomatic problems due to the failure to resolve the denied problem (Berry & Pennenbaker, 1993 It can even reduce the chances of getting pregnant because of the physiological responses produced by repression and denial of emotional stress (de Klerket al., 2008) .
Conclusions
We can conclude that it will be important to assess the emotional maladjustment at first contact with Assisted Human Reproduction Units, in order to prevent treat trait anxiety, state anxiety, and negative affect as well as to enhance interpersonal resources, especially in women.
In relation to gender, the predictor difference should not exclude the masculine facet from research. Infertility is about couples and the man can be a potential in the couple, representing an invaluable interpersonal resource for the women (Del Castillo, Arnal, Moreno-Rosset, Ramírez-Uclés, & Urries, 2014). In this line, Pápay et al. (2013) found that satisfaction and partner communication predict negative distress or psychological distress associated with infertility.
Thus, family and social relationships, in addition to the dampening effect of emotional distress (Lechner, Bolman, & Van Dalen, 2007) , provide us space to refresh ourselves, to leave behind the issue that concerns us and to contact more positive emotions. Greenglass and Fiksenbaum (2009) note the existence of a relationship between social support, positive affect, and a high level of wellbeing.
As a limitation of this study, we note the size of the sample and that further research with a larger sample of women and men is necessary to allow us to continue investigating on the prediction of emotional maladjustment in infertility and the moderating effect of gender. The challenge is not to improve emotional adjustment in all patients with fertility problems but to identify in advance who is at risk of developing serious emotional maladjustment and to offer treatment tailored to their individual vulnerabilities (Verhaak, Lintsen, Evers, & Braat, 2010) .
The need for the important role played by a psychologist has been recognized in Assisted Reproduction Units (Moreno-Rosset, Antequera, Jenaro, & Gómez, 2009) . A proper psychological assessment allowing early detection of people at emotional risk will allow the treatment of anxiety and negative affect associated with infertility. Likewise, the support of loved ones and especially the partner will ease emotional adjustment in infertility.
